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(54) OPTICAL ELEMENT MODULE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To solve the problem that it is difficult to mount 
mounting parts on a printed circuit board accurately at a prescribed position, 
because a gap is caused between the parts and the board when assembling 
and also because a liquefied excess from a solder or a resin-based adhesive 
becomes a lubricant, shifting the board and the parts when fixing. 
SOLUTION: The module is equipped with an infrared camera for photographing 
markers on the mounting parts and the board to mount them on and with an 
image processing and controlling unit for processing the image so 
photographed and positioning the board and the parts by relatively displacing 
them. The module is constituted such that the markers on the side to be 
defocused are marked with a centerline and that a relief groove for the excess 
on either one or both of the joining faces of the board and the parts. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is installed in the location which penetrates a mounting substrate, the loading components 
supported on this mpunting substrate, and said mounting substrate and said loading component, and can 
be supervised to a vertical. The infrared camera which positions by recognizing the marker who 
described at each of said mounting substrate and said loading component, The light corpuscle child 
module characterized by having had the image-processing control section to which the camera image 
picturized with this infrared camera is processed, and the variation rate of either or the both sides of 
said mounting substrate and said loading component is carried out relatively, and putting a center line 
into said marker of the side defocused. 

[Claim 2] The light corpuscle child module according to claim 1 characterized by supposing being un- 
parallel of a markers center line to the raster scan of a camera image. 

[Claim 3] The light corpuscle child module according to claim 1 characterized by establishing the 

evacuation slot of a surplus object in the plane of composition of loading components. 

[Claim 4] The light corpuscle child module according to claim 1 characterized by establishing the 

evacuation slot of a surplus object in the plane of composition of a mounting substrate. 

[Claim 5] The light corpuscle child module according to claim 1 characterized by establishing the 

evacuation slot of a surplus object in either or the both sides of the plane of composition of loading 

components, or the plane of composition of a mounting substrate at a cross joint in every direction. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the light corpuscle child module mounted in the 
mounting substrate by using light corpuscle children, such as a laser diode and a photodiode, as loading 
components. 
[0002] 

[Description of the Prior Art] This light corpuscle child module has attached loading components to the 
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mounting substrate with reference to the marker who formed at a mounting substrate and loading 
components so that right optical coupling relation may be obtained so that physical relationship with the 
optical path which is not illustrated in the predetermined location of the mounting substrate of silicon 
(Si) may become right that is,. 

[0003] Conventionally, the infrared transparent mode using the infrared camera shown in drawing 1 1 is 
• performing this assembly. In drawing 1 1 R> 1, the infrared camera installed in the location which a 
mounting substrate and 102 can penetrate loading components, such as a light corpuscle child, and, as 
for 101, 103 penetrates the mounting substrate 101 and the loading components 102, and can be 
supervised to a vertical, and 104 are image-processing control sections which process the image pick- 
up image of an infrared camera 103. The circular marker who prepared 105 in the mounting position of 
the mounting substrate 101, and 106 are the markers of the shape of a ring formed in the loading 
section of the loading components 102. 

[0004] Next, the assembly of a light corpuscle child module is explained. In order to carry the loading 
components 102 in the predetermined location on the mounting substrate 101, the location of the 
mounting substrate 101 and the loading components 102 is relatively adjusted so that the center 
position of this circular marker 105 and the ring-like marker 106 may be in agreement with an infrared 
camera 103 with reference to the circular marker 105 who prepared in the mounting substrate 101 and 
the loading components 102, and the ring-like marker 106, and it fixes with solder or resin system 
adhesives. 

[0005] Next, the judgment approach of the above-mentioned center position is explained. In the image- 
processing control section 104, A/D conversion of the image photoed with the infrared camera 103 is 
carried out, and it is stored in an image memory (not shown) as digital data which has the luminance 
distribution of zero to 255 gradation. The pixel to which the pixel which has the brightness of 0 - Th has 
the brightness of Th-255 in 0 (black) is transposed to 255 (white) to a certain fixed threshold Th. By the 
trial before employment, a threshold Th is set as the optimal value. By labeling processing, the pixel 
judged continuously to be white is summarized as one lump (label), and it asks for a center-of-gravity 
location from the coordinate location of the configuration pixel. Let this be a marker s center position. 
[0006] 

[Problem(s) to be Solved by the Invention] Since the conventional light corpuscle child module was 
constituted as mentioned above, in a clearance being generated between loading components and a 
mounting substrate at the time of assembly, and one of these being in the defocused condition, and 
having judged the center position from a circular marker's center-o^gravity location, it might shift from 
the exact location. 

[0007] Why this circular marker s center-of-gravity location shifts from a center position is explained. 
Since the focus of an infrared camera 103 is united with the loading components 102, if the circular 
marker 105 of the inclined mounting substrate (Si plate) 101 is seen from the loading components 102 
side as shown in drawing 13 , it will become an ellipse form and the brightness of a part far from the 
infrared camera 103 will become dark. Therefore, since it will be judged with black when binary-ized 
processing is performed, it will shift from a actual center position. 

[0008] Moreover, as shown in drawing 1 3 (a), even if the center position of the circular marker 105 and 
the ring-like marker 106 is in agreement before immobilization As the surplus object of the solder which 
was applied between the mounting substrate 101 and the loading components 102 and which became 
liquefied, or resin system adhesives serves as lubricant and it is shown in drawing 1 3 (b) After 
immobilization, the mounting substrate 101 and the loading components 102 shifted and moved, the 
center position of the circular marker 105 and the ring-like marker 106 shifted, and the technical 
problem that it was difficult to carry the loading components 102 in the predetermined location of the 
mounting substrate 101 occurred. 

[0009] It was made in order that this invention might solve the above technical problems, and it aims at 
obtaining the light corpuscle child module which can mount loading components with a precision 
sufficient in the predetermined location of a mounting substrate. 
[0010] 
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[Means for Solving the Problem] The loading components with which the light corpuscle child module 
concerning this invention is supported on a mounting substrate, The infrared camera which is installed in 
the location which penetrates said mounting substrate and said loading component, and can be 

" supervised to a vertical, and positions by recognizing the marker who described at each of said mounting 
substrate and said loading component, It has the image-processing control section to which the camera 

- image picturized with this infrared camera is processed, and the variation rate of either or the both 

sides of said mounting substrate and said loading component is carried out relatively, and a center line is 
put into said marker of the side defocused. 

[0011] The light corpuscle child module concerning this invention presupposes being un-parallel of a 
marker's center line to the raster scan of a camera image. 

[0012] The light corpuscle child module concerning this invention establishes the evacuation slot of a 
surplus object in the plane of composition of loading components. 

[0013] The light corpuscle child module concerning this invention establishes the evacuation slot of a 
surplus object in the plane of composition of a mounting substrate. 

[0014] The light corpuscle child module concerning this invention establishes the evacuation slot of a 
surplus object in either or the both sides of the plane of composition of loading components, or the 
plane of composition of a mounting substrate at a cross joint in every direction. 
[0015] 

[Embodiment of the Invention] One gestalt of implementation of this invention is explained. 
Gestalt 1. drawing 1 of operation is the decomposition perspective view showing the configuration of the 
infrared transparent mode for attaching loading components to a mounting substrate, and the infrared 
camera installed in the location which the mounting substrate of silicon (Si) and 2 can penetrate the 
loading components of light corpuscle children, such as a laser diode and a photodiode, and, as for 1, 3 
penetrates the mounting substrate 1 and the loading components 2, and can be supervised to a vertical, 
and 4 are the image-processing control sections which process the image pick-up image of an infrared 
camera 3 in drawing. 5 is the circular marker who prepared in the mounting position of the mounting 
substrate 1, and the center line 6 is prepared for this marker 5. 7 is the marker of the shape of a ring 
formed in the loading section of the loading components 2. 

[0016] Next, actuation is explained. The marker prepared for the mounting substrate 1 and the light 
corpuscle child 2 penetrates the loading components 2, and is picturized with an infrared camera. In 
order to double a focus with the marker 7 of the loading components 2, it will be defocused by the 
marker 5 on the mounting substrate 1, and a profile will fade. For this reason, although a profile fades, as 
a center line 7 also shows drawing 2 , a shade difference appears on a camera image. If it determines 
that a binary-ized threshold can recognize this shade difference, a marker will be recognized as a 
divided label. A center line is computed from the circumscription line by the side of the core of each 
label, and it asks for a center position, and the location of the mounting substrate 1 and the loading 
components 2 is adjusted relatively, and it fixes so that the center position of the mounting substrate 1 
and the loading components 2 may be in agreement. 

[0017] How to ask for the center position from the above-mentioned center line is explained. In drawing 
3 , a marker is recognized as a label divided into four. It asks for the center line A located at the core 
from a1 and a2. Similarly, c1 and c2 to the center line C is asked for d1 and d2 to the center line D for a 
center line B from b1 and b2. And the intersection of A, B, C, and D is computed as a center position. 
[0018] As mentioned above, according to the gestalt 1 of this operation, also in the condition of having 
been defocused, since a mounting substrate can recognize a markers center position, it can mount 
loading components with a precision sufficient in the predetermined location of a mounting substrate. 
[0019] gestalt 2. of operation — the gestalt 2 of this operation puts a center line 6 into the marker 5 of 
the mounting substrate 1 being [ of a camera image ] a raster scan, and being un-parallel, as shown in 
drawing 4 . Since the configuration of the infrared transparent mode which carries out alignment of the 
loading components 2, and mounts them on the mounting substrate 1 is the same as drawing 1 , it omits 
explanation. 

[0020] As mentioned above, according to the gestalt 2 of this operation, location ****** can be carried 
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out without receiving the effect of a quantization error in the marker 5 of the mounting substrate 1 by 
having put the center line 6 into raster scan being [ of a camera image ] un-parallel, and the loading 
components 2 can be mounted with a more sufficient precision in the mounting substrate 1. That is, 
although it is influenced of a pixel pitch when it is made a raster scan at parallel, the effect of the above 
can be made to ease by making it slanting. 
• [0021] gestalt 3. of operation — the gestalt 3 of this operation is what prepared evacuation slot 2a of a 
surplus object in the plane of composition of the loading components 2 as shown in drawing 5 , and 
drawing 6 is a sectional view which meets the a-a line of drawing 5 . Since the configuration of the 
infrared transparent mode which carries out alignment of the loading components 2, and mounts them 
on the mounting substrate 1 is the same as drawing 1 , it omits explanation. 

[0022] As mentioned above, according to the gestalt 3 of this operation, the excessive solder or the 
resin system adhesives 8 which was heated at the time of mounting of the loading components 2, and 
became liquefied will be fixed to evacuation slot 2a with the optimal quantity of solder or the resin 
system adhesives 8 between a surroundings lump, the mounting substrate 1, and the loading 
components 2 by having prepared evacuation slot 2a of a surplus object in the plane of composition of 
the loading components 2. Consequently, for excessive solder or the resin system adhesives 8, it 
prevents the location of the loading components 2 shifting, and highly precise mounting is enabled. 
[0023] gestalt 4. of operation — the gestalt 4 of this operation is what prepared evacuation slot 1a of a 
surplus object in the plane of composition of the mounting substrate 1 as shown in drawing 7 , and 
drawing 8 is a sectional view which meets the b-b line of drawing 7 . Since the configuration of the 
infrared method which carries out alignment of the loading components 2, and mounts them on the 
mounting substrate 1 is the same as drawing 1 , it omits explanation. 

[0024] As mentioned above, according to the gestalt 4 of this operation, the excessive solder or the 
resin system adhesives 8 which was heated at the time of mounting of the loading components 2, and 
became liquefied will be fixed to evacuation slot 1a with the optimal quantity of solder or the resin 
system adhesives 8 between a surroundings lump, the mounting substrate 1, and the loading 
components 2 by having prepared evacuation slot 1a of a surplus object in the plane of composition of 
the mounting substrate 1. Consequently, for excessive solder or the resin system adhesives 8, it 
prevents the location of the loading components 2 shifting, and highly precise mounting is enabled. 
[0025] gestalt 5. of operation — the gestalt 5 of this operation is what prepared evacuation slot 1 b of a 
surplus object, or 2b for either or the both sides of the plane of composition of the mounting substrate 1, 
or the plane of composition of the loading components 2 at the cross joint in every direction as shown 
in drawing 9 , and drawing 1 0 is a sectional view which meets the c-c line of drawing 9 . Since the 
configuration of the infrared method which carries out alignment of the loading components 2, and 
mounts them on the mounting substrate 1 is the same as drawing 1 , it omits explanation. 
[0026] According to the gestalt 4 of this operation, as mentioned above, by having prepared evacuation 
slot 1b of a surplus object, or 2b for either or the both sides of the plane of composition of the mounting 
substrate 1, or the plane of composition of the loading components 2 at the cross joint in every 
direction The excessive solder or the resin system adhesives 8 which was heated at the time of 
mounting of the loading components 2, and became liquefied will be fixed to evacuation slot 1b or 2b 
with the optimal quantity of solder or the resin system adhesives 8 between a surroundings lump, the 
mounting substrate 1, and the loading components 2. Consequently, for excessive solder or the resin 
system adhesives 8, it prevents the location of the loading components 2 shifting, and highly precise 
mounting is enabled. 
[0027] 

[Effect of the Invention] As mentioned above, since the center line was put in and constituted in the 
near marker by whom the mounting substrate which should be joined, and loading components are 
defocused according to this invention and a markers center position can be recognized also in the 
condition of having been defocused, it is effective in the ability to mount loading components with a 
precision sufficient in the predetermined location of a mounting substrate. 

[0028] Since it considered as the configuration which establishes the evacuation slot of solder or resin 
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system adhesives in one side or the both sides of a plane of composition of a mounting substrate and 
loading components according to this invention, the excessive solder or the resin system adhesives 
which was heated at the time of mounting and became liquefied prevents the location of loading 
components shifting for a surroundings lump, excessive solder, or resin system adhesives into an 
evacuation slot, and the effectiveness which enables highly precise mounting is in it. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the decomposition perspective view showing the infrared transparent mode by the 
gestalt 1 of implementation of this invention. 
[Drawing 2] It is photoed camera image drawing. 

[Drawing 3] It is the explanatory view of how to ask for the center position from a center line. 
[Drawing 4] It is a markers front view in the gestalt 2 of implementation of this invention. 
[Drawing 5] It is the front view showing the plane of composition of loading components in the gestalt 3 
of implementation of this invention. 

[Drawing 6] It is the sectional view which meets the a-a line of drawing 5 . 

[Drawing 7] It is the front view showing the plane of composition of a mounting substrate in the gestalt 
4 of implementation of this invention. 

[Drawing 8] It is the sectional view which meets the b-b line of drawing 7 . 

[Drawing 9] It is the front view showing the plane of composition of loading components in the gestalt 5 
of implementation of this invention. 

[Drawing 10] It is the sectional view which meets the c-c line of drawing 9 . 

[Drawing 1 1] It is the decomposition perspective view showing the conventional infrared transparent 
mode. 

[Drawing 12] It is camera image drawing before and behind immobilization. 

[Drawing 13] It is the explanatory view of a marker's center-of-gravity location shifting from a center 
position. 

[Description of Notations] 

1 Mounting substrate, 1a, 2a An evacuation slot, 2 Loading components, 2b The evacuation slot, 3 which 
crossed the cross joint in every direction An infrared camera, 4 An image-processing control section, 5 
A circular marker, six center lines, 7 A marker, 8 Solder or resin system adhesives. 
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